Kainic acid intraocular injections during the postnatal critical period induce plastic changes in the visual system.
Changes in the retino-collicular projection and in the number of optic nerve (ON) axons in adult rats were analyzed after partial loss of retinal ganglion cells (RGCs), induced by intravitreal injections of kainic acid (KA) on postnatal days 2-3 (P2-P3) or 10-12 (P10-P12). KA injected at P2-P3 decreased the volume of the adult contralateral superior colliculus (SC) and the density of the retino-collicular contralateral projection, but maintained the neonatal pattern in the ipsilateral projection from the un-injected eye. ON axon number was significantly increased in the un-injected eye but decreased in the KA-injected eye. Thus, restriction of the ipsilateral retino-collicular projection and RGC death in the un-injected eye are modified by KA at P2-P3, during the postnatal critical period, but not at P10-P12, after it is over. We suggest that, in the SC contralateral to the KA-injected eye, the disappearance of axon terminals belonging to RGC killed by KA would decrease competition between ipsilateral and contralateral terminals, thus contributing to maintaining the neonatal pattern in the ipsilateral retino-collicular projection. The reduction in RGC death in the un-injected eye could also be related to the disappearance of RGC terminals in the contralateral SC, which would have increased neurotrophic factor availability.